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Description 

1. Field of the Invention: 

5 [0001] The present invention relates to a video signal recording and reproducing apparatus which can simultaneously 
record and reproduce a video by using a disk apparatus. 

2. Description of the Related Art: 

w [0002] A video tape recorder (VTR) has heretofore been used as a home-use video recording apparatus. As is well 
known, a VTR receives a broadcast program transmitted by a broadcasting station via an antenna, records the program 
and then reproduces the program. That is to say, having once finished the recording operation of a predetermined 
program, the VTR rewinds the tape on which the program has been recorded and then reproduces the received and 
recorded program to be watched. 

15 [0003] A currently available VTR cannot record and reproduce a video simultaneously. For example, assuming that 
a broadcast program which starts at 10 o'clock and ends at 1 2 o'clock is now being received and recorded by a single 
VTR, it is impossible to reproduce and watch the broadcast program from the beginning from 11 o'clock on, while 
continuing receiving and recording the program. It is much less impossible to perform a trick play reproducing operation 
(e.g., a fast-forward reproducing operation or a backward reproducing operation) of a recorded video of a program 

20 which is now being received and recorded. On the other hand, a technique which is called "following reproducing 
operation- is currently utilized for a live broadcast relayed by a broadcasting station. In accordance with this technique, 
a video which has been transmitted to a broadcasting station is slightly delayed and then delivered substantially in real 
time. However, in such a case, it is necessary to use either a plurality of VTRs or an optical disk apparatus of a special 
type in which a recording head and a reproducing head are separately provided, for simultaneously performing the 

25 recording and the reproducing operations. If a plurality of VTRs are simultaneously used, then it becomes adversely 
complicated to operate these apparatuses. On the other hand, the use of such an optical disk apparatus of a special 
type disadvantageously increases the costs. 

[0004] The document US-A-5 438 423 also discloses a video recording and reproducing apparatus which allows to 
reproduce a recorded video at a later -time and at a desired rate. A video signal is continuously written into a random 
30 access dynamic buffer, such as an optical disk, in a recirculating manner, and may be read out on a random access 
basis. 

SUMMARY OF THE INVENTION 

35 [0005] Thus, the present invention concerns a video signal recording and reproducing apparatus as defined in the 
appended claims. 

[0006] By utilizing the above-described configurations, it is possible to provide an apparatus which can independently 
perform a trick play reproducing operation (e.g., a fast-forward reproducing operation or a backward reproducing op- 
eration) of a recorded part of a broadcast program which is now being received, while compression encoding and 

40 recording the broadcast program. As a result, it is possible to start watching a recorded part of a program without 
waiting for the program to end as is done in the recording and reproducing operations performed by a conventional 
single VTR. In addition, even when a viewer initially starts watching a program at a time much later than the broadcast 
start time of the program, the viewer can finish watching the program substantially at the same time as the broadcast 
end time by additionally utilizing a fast-forward reproducing function in the middle of the reproducing operation. 

45 [0007] According to the present invention, it is possible to provide an apparatus which can perform a normal repro- 
ducing operation or a trick play reproducing operation (e.g., a fast-forward reproducing operation or a backward repro- 
ducing operation) of a recorded part of a broadcast program which is now being received, while recording the broadcast 
program by using a universal hard disk apparatus without using a plurality of VTRs or an expensive optical disk appa- 
ratus for which a recording head and a reproducing head are separately provided. As a result, it is possible to start 

so watching a recorded part of a program without waiting for the program to end, as is necessary in the recording and 
reproducing operations performed by a conventional single VTR. In addition, even when a viewer initially starts watching 
a program at a time much later than the broadcast start time of the program, the viewer can finish watching the program 
substantially at the same time as the broadcast end time by additionally utilizing a fast-forward reproducing function 
in the middle of the reproducing operation, so that a considerable amount of time can be saved. Moreover, in the case 

55 where a viewer cannot help stopping watching a program in the middle of the program, even if the program still continues 
when the viewer resumes watching the program, the viewer can reproduce and watch the program from the scene 
which was broadcast when the viewer left, while continuing recording the program. Furthermore, in the case where a 
viewer watches a first program while recording a second program on a different channel, it is possible to instantaneously 
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start watching the second program from the beginning thereof at a time after the first program ends and before the 
second program ends. 

[0008] Thus, the invention described herein makes possible the advantage of providing a video signal recording and 
reproducing apparatus which can simultaneously record and reproduce a television signal. 
5 [0009] This and other advantages of the present invention will become apparent to those skilled in the art upon 
reading and understanding the following detailed description with reference to the accompanying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 [001 0] Figure 1 is a block diagram illustrating a configuration for a video signal recording and reproducing apparatus 
in a first example of the present invention. 

[001 1] Figure 2 is a diagram illustrating an operational concept in the first example. 
[0012] Figure 3 is a diagram illustrating the contents of a table RAM. 
[0013] Figure 4 is a detailed timing chart of peripheral hardware for a hard disk apparatus. 
15 [0014] Figure 5 is a block diagram illustrating a configuration for a video signal recording and reproducing apparatus 
in a fourth example of the present invention. 

[001 5] Figure 6 is a block diagram illustrating a configuration for a video signal recording and reproducing apparatus 
in a sixth example of the present invention. 

[0016] Figure 7 is a diagram illustrating a screen synthesis in the sixth example of the present invention. 
20 [0017] Figure 8 is a diagram illustrating a screen separation in the sixth example of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0018] Hereinafter, the embodiments of the present invention will be described with reference to the accompanying 
25 drawings. 

Example 1 

[0019] Figure 1 is a block diagram illustrating a configuration for a video signal recording and reproducing apparatus 

30 in a first example of the present invention. In Figure 1 , the reference numeral 1 denotes an antenna; 2 denotes a tuner; 
3 denotes a demodulator; 4 denotes an MPEG1 encoder; 5 and 6 denote recording buffer memories; 7 denotes a first 
switch; 8 denotes a hard disk apparatus; 9 and 10 denote reproducing buffer memories; 11 denotes a second switch; 
12 denotes an MPEG1 decoder; 13 denotes a TV monitor; 14 denotes a hard disk controller; 15 denotes a table RAM; 
16 denotes a system controller; 17 denotes a timer; and 18 denotes an operator panel. 

35 [0020] First, before describing the operation of the apparatus in the first example with reference to Figure 1, the 
operational concepts will be described with reference to Figure 2. In this example, it is assumed that a viewer wants 
to watch a program which is to be broadcast from 1 0 p.m. to 12 p.m. (as shown in portion (a) of Figure 2) but that it is 
only after 1 1 p.m. that the viewer can watch the program because of some inconvenience. In such a case, in accordance 
with the method of this example, while recording the program from 1 0 p.m. to 1 2 p.m. (as shown in portion (b) of Figure 

40 2), the viewer can start reproducing the program from the beginning thereof from 11 p.m. (as shown in portion (c) of 
Figure 2). When a normal reproducing mode is selected, the reproducing operation ends at 1 a.m. which is two hours 
later than the time when the viewer started watching the program. On the other hand, since a fast-forward reproducing 
operation can also be performed on a part of the program which has already been recorded as shown in portion (d) 
of Figure 2, it is also possible to reproduce all of the program at a time slightly later than 1 2 p.m., that is the time when 

45 the broadcasting of the program actually ends. 

[0021 ] Hereinafter, a detailed operation of the video signal recording and reproducing apparatus of the first example 
will be described with reference to Figure 1. First, a viewer pre-sets a TV channel, a recording start time and a recording 
end time of a program to be watched on the operator panel 18. For example, it is assumed that the viewer sets a 
program on channel # 6 starting at 1 0 p.m. In such a case, when it is 1 0 p.m., the system controller 16 sets the tuner 

50 2 to channel # 6 in accordance with the information supplied from the timer 17 such that the electric waves for the 
channel # 6 are selected from the electric waves received by the antenna 1, and the demodulator 3 demodulates the 
received waves into signals. 

[0022] The received signals can be monitored on the TV monitor 13. The received signals are converted by the 
MPEG1 encoder 4 into compressed video signals so as to be bit streams having a bit rate of 1 .5 Mbps. These signals 
55 are transmitted via the first and the second recording buffer memories 5 and 6 having a capacity of 200 Kbytes, for 
example, and the first switch 7 so as to be written onto the hard disk apparatus 8. 

[0023] This operation will be described in detail later with reference to Figure 3. The sector information indicating 
the physical positions of the compressed video signals written on the hard disk and the time information of the written 
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signals are stored in the table RAM 15 so as to correspond to each other. Such a state is maintained until 11 p.m., 
when the viewer starts watching the program. When it is 11 p.m., the viewer starts watching the program on the TV 
monitor 13. In this case, if the viewer wants to watch the program starting at 10 p.m. (i.e., reserved recording start 
time) from the beginning thereof, then the viewer has only to push the reproducing button (not shown) on the operator 
s panel 18. 

[0024] In this case, the program starting at 1 0 p.m. is reproduced from the beginning thereof from 11 p.m. at a normal 
reproducing speed as shown in portion (c) of Figure 2. The hard disk controller 14 controls the hard disk apparatus 8 
in accordance with the information supplied from the table RAM 15, so that the compressed video signals recorded on 
the hard disk apparatus 8 are reproduced via the reproducing buffer memories 9 and 10 and the second switch 11. 

10 This operation will be described in detail later with reference to Figure 3. The reproduced compressed video signals 
are decoded by the MPEG1 decoder 12 so as to be video signals which are displayed on the TV monitor 13. 
[0025] It is noted that, in this example, the video signals compressed by the MPEG1 encoder 4 are being transmitted 
via the recording buffer memories 5 and 6 and the first switch 7 so as to be continuously written onto the hard disk 
apparatus 8 until 12 p.m. during the reproduction of the video signals. When it is 12 p.m., the system controller 16 

is finishes recording the compressed video signals onto the hard disk apparatus 8 in accordance with the information 
supplied from the timer 17. In this case, it is possible to monitor on the TV monitor 13, the video signals which are 
being written in parallel with the video signals which are being reproduced by using a technique such as a screen 
division. 

[0026] On the other hand, in performing the reproducing operation, the viewer can reproduce a part of a program to 
20 be watched in detail at a slower speed and can reproduce an unnecessary part of the program at a higher speed in 
accordance with the instructions supplied from the system controller 16 by operating the operator panel 18. The cor- 
respondence between the sector information of the compressed video signals recorded on the hard disk, and the time 
information of the signals, has been stored in the table RAM 15 for performing these operations. 
[0027] The format of this table is shown in Figure 3. In Figure 3, the reference numeral 19 denotes the time information 
25 represented as a time code and 20 denotes a sector number on the hard disk. In this example, since each of a plurality 
of successive sectors corresponds to one second, sector addresses are indicated every other second in Figure 3. In 
accordance with the operation of the viewer, the hard disk controller 14 reproduces required video signals based on 
this time information. 

[0028] In the case of the MPEG1 standard, an image is generally compressed based on a unit consisting of a plurality 
30 of frames. A concept "GOP (group of pictures)" is used as the unit. For example, in the case where 1 GOP = 1 5 frames, 
1 GOP covers a video corresponding to 0.5 second. Thus, in the case of performing a fast forward reproducing operation 
or a slow reproducing operation, if a decimation or an interpolation is performed on a GOP basis with respect to a video 
which has been decoded on a GOP basis, the resulting motion of the image is no longer smooth. In order to make the 
motion smooth, the decimation or the interpolation is required to be performed on a frame basis. 
35 [0029] That is to say, a 10x fast-forward reproducing operation (or a fast-forward reproducing operation performed 
at a speed ten times as high as a normal reproducing speed) is realized by reproducing one frame out of ten frames. 
On the other hand, a 1/1 Ox slow reproducing operation is realized by displaying one and the same frame 10 times in 
succession. 

[0030] A time difference between the time when the video which is now being reproduced was recorded (hereinafter, 
40 such a time will be referred to as a "video recording time") and the current time, can be calculated by subtracting the 
video recording time, obtained by using the time information supplied from the table RAM 15, from the current time. If 
the time difference is displayed on the TV monitor 13, the time difference can be monitored. Before this time difference 
becomes zero, any arbitrary part of the video which has already been recorded can be reproduced. In addition, it is 
also possible to simultaneously display on the TV monitor 13 both the time corresponding to the output of the demod- 
45 ulator 3 and the time corresponding to the output of the MPEG1 decoder 12 by dividing the screen into two parts. Then, 
a video which is now being broadcast (and corresponds to the output of the demodulator 3) and a video which is now 
being reproduced (and corresponds to the output of the MPEG1 decoder 12) can be simultaneously watched on the 
same screen. 

[0031] Assuming that the hard disk apparatus has a capacity large enough to record compressed video signals 
so corresponding to two hours, if the viewer does not start watching a program within two hours after the recording start 
time, the recorded signals are updated from the point of time two hours later than the recording start time, whereby a 
program corresponding to two hours preceding the time when the viewer starts watching the recorded program can 
always be covered. On the other hand, an update halt mode may also be selected. In such a case, a video can only 
be recorded for two hours in the same way as a commonly used VTR. 
55 [0032] Hereinafter, detailed timings of peripheral hardware of the hard disk apparatus 8 will be described with refer- 
ence to Figure 4. 

[0033] The detailed configuration of the hard disk apparatus 8 is omitted in Figure 1. A hard disk apparatus which is 
universally used as a peripheral device for a computer system can be used as the hard disk apparatus 8. The hard 
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disk apparatus 8 may include either one disk medium or a plurality of disk media and includes a recording and repro- 
ducing head, not a head exclusively used for a recording operation or a reproducing operation. 
[0034] Portion (a) of Figure 4 represents an output of the MPEG1 encoder 4 and A1, A2, A3, ... A6 indicate the 
signals obtained by dividing the output by every 1.5 Mbits. Portion (b) of Figure 4 represents the operational modes 

5 of the recording buffer memory 5 having a capacity of 200 Kbytes and W indicates writing a signal onto the memory 
and R indicates reading out a signal from the memory. Thus, A1-W means writing a signal A1 onto the buffer memory 
and A1-R means reading out the signal A1 from the buffer memory, for example. A signal is written onto the buffer 
memory in real time simultaneously with the video signals, while the signal is read out from the buffer memory at a 
high rate in accordance with the transfer rate at which the signal is transferred to the hard disk apparatus 8. 

10 [0035] Portion (c) of Figure 4 represents the operational modes of the recording buffer memory 6 having a capacity 
of 200 Kbytes and W and R indicate the same operations as those in portion (b). The buffer memories 5 and 6 operate 
in pairs. More specifically, while one of the buffer memories 5 or 6 transfers data to the hard disk apparatus 8 via the 
first switch 7, the other buffer memory 6 or 5 stores therein a compressed video signal supplied from the MPEG1 
encoder 4. 

15 [0036] Portion (d) of Figure 4 represents the seek timings for writing data onto the hard disk apparatus 8. Portion 
(e) of Figure 4 represents the timings at which data is transferred from the buffer memories 5 and 6 to the hard disk 
apparatus 8 so as to be written thereon. A1-W means writing the signal A1 onto the hard disk apparatus 8. Though 
the time sequence is not specifically shown in Figure 4, portions (b) and (c) always precede portion (e). For example, 
the signal A1 read out by A1-R in portion (b) is written by A1-W in portion (e). 

20 [0037] Portion (f) of Figure 4 represents the seek timings for reading out data from the hard disk apparatus 8. Portion 
(g) of Figure 4 represents the timings at which data is read out from the hard disk apparatus 8 and B1-R means reading 
out a signal B1 from the hard disk apparatus 8, for example. Portion (h) of Figure 4 represents the operational modes 
of the reproducing buffer memory 9 having a capacity of 200 Kbytes and B1-W means writing the signal B1 onto the 
buffer memory 9. 

25 [0038] Portion (I) of Figure 4 represents the operational modes of the reproducing buffer memory 1 0 having a capacity 
of 200 Kbytes and W and R indicate the same operations as those described above. The buffer memories 9 and 10 
operate in pairs. More specifically, while a signal read out from the hard disk apparatus 8 is written onto one of the 
buffer memories 9 or 10, the other buffer memory 10 or 9 reads out a signal, which has been supplied from the hard 
disk apparatus 8 and stored in the buffer memory 10 or 9, at a rate of the video signal and then supplies the signal to 

30 the MPEG1 decoder 12 via the second switch 11. 

[0039] Portion (j) of Figure 4 represents an input to the MPEG1 decoder 12. As shown in Figure 4, the input has 
been extended so as to have the same period as that of the output in portion (a) and is continuously reproduced. 
[0040] As shown in Figure 4, for recording and reproducing a video signal simultaneously and continuously, the 
period of each of the signals A1, A2, A3, ... is set to be longer than the following time T: 

35 

T = (seek time for preparing to record data onto the hard disk) 
+ (time required for writing the data having the 

40 

period onto the hard disk) 
+ (seek time for preparing to reproduce the data from 
the hard disk) 

45 

+ (time required for reading out the data having the 
period from the hard disk) 

50 

[0041] If the total of these times becomes longer than the period of A1 , A2, A3, .... then the video cannot be recorded 
but overflows. Thus, the period is required to be sufficiently longer than the total time. Since the seek time of the hard 
disk, in particular, largely varies depending upon situations, a maximum seek time is required to be estimated and 
included in the sum. 

55 [0042] In this case, the period of A1, A2, A3, ... is a time during which an MPEG bit stream having a bit rate of 1 .5 
Mbps is occupied by a buffer memory having a capacity of 200 Kbytes: 200 k+ (1 .5 M + 8) = about 1 second. Assuming 
that the data transfer rate of the hard disk is 1 Mbyte per second, the time required for transferring the data is: 200 k 
+ 1 M = 0.2 second. Even when the maximum seek time is estimated to be 100 milliseconds, 
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T = 0.1 + 0.2 + 0.1 + 0.2 = 0.6 second < 1 second 

Thus, a sufficient margin time can be obtained. 

5 [0043] As described above, the video signal recording and reproducing apparatus according to the present invention 
is a video signal recording and reproducing apparatus using a hard disk which can simultaneously perform the recording 
and reproducing operations in different portions of the same hard disk. Thus, it is possible to provide an apparatus 
which can perform a trick play reproducing operation (e.g., a fast-forward reproducing operation or a backward repro- 
ducing operation) of a recorded part of a broadcast program which is now being recorded, while recording the broadcast 

10 program. 

[0044] As a result, it is possible to start watching the recorded part of a program without waiting for the program to 
end, as is necessary in the recording and reproducing operations performed by a conventional single VTR. In addition, 
even when a viewer initially starts watching a program at a time much later than the broadcast start time of the program, 
the viewer can finish watching the program substantially at the same time as the broadcast end time by additionally 
is utilizing a fast-forward reproducing function in the middle of the reproducing operation, so that a considerable amount 
of time can be saved. 

[0045] Furthermore, though audio signal recording and reproducing sections are not shown in Figure 1, a sound 
accompanied with a video can be processed completely in the same way as the video. Therefore, the same description 
as applied to a Video" in this example is applicable to "video and sound", 

20 [0046] It is noted that it is possible to perform the writing operation onto a hard disk only when it is necessary while 
a viewer watches a TV program for using the hard disk as long as possible. In such a case, a viewer starts a video 
recording operation by pushing an instruction button. A recording start button and a reproducing start button are pro- 
vided for the operator panel 18 or a single button can be used for these two purposes. This function is effectively 
applicable to a case where a viewer cannot help stopping watching a TV program in the middle of the program for 

25 some unavoidable reason. For example, in the case where it becomes necessary to stop watching a TV program in 
the middle for receiving a visitor, responding to a telephone call, taking a bath or having a meal or the like, the viewer 
pushes the recording start button for recording the program from that point of time, settles his business and then pushes 
the reproducing start button. Thus, the recorded program is reproduced and the viewer can watch the program from 
the point of time when he started recording the program without missing any scene of the program. In addition, by 

30 providing an end setting button for allowing a viewer to set a recording end time easily, even if the viewer must go out 
suddenly and does not know exactly when he will be able to come home, the viewer can record a video for as long as 
he wants. Thus, the viewer can comfortably leave after he sets the hard disk in a writing state. In this case, if the end 
setting button is configured such that the recording time can be set depending upon how many times the viewer pushes 
the button (for example, one push of the button allows the program which is now being watched to be recorded for 30 

35 minutes and two pushes of the button allows the program to be recorded for 1 hour), then the viewer can advantageously 
operate this apparatus very easily. 

[0047] Since the program is continuously recorded during the reproduction of the program, the viewer can naturally 
watch the part of the program which is being broadcast during the reproduction. 

[0048] In addition, a TV signal detector (not shown in Figure 1) for determining whether or not a TV broadcast is 
40 available or not is incorporated in the demodulator 3 shown in Figure 1 . A synchronizing signal detector which is 
commonly provided for an existing TV receiver can be used as the TV signal detector and it is not necessary to addi- 
tionally provide a novel circuit. Hereinafter, a case where a synchronizing signal detector is used as the TV signal 
detector will be specifically described. 

[0049] First, it is determined whether or not a synchronizing signal exists in the demodulated video signal. If a syn- 
45 chronizing signal is absent in the demodulated video signal, then it is determined to be out of a broadcasting time, 
thereby protecting the hard disk apparatus from the writing operation. If the writing operation has already been started 
on the hard disk apparatus, the writing operation onto the hard disk apparatus is temporarily suspended at a point of 
time when the synchronizing signal is no longer detected and is resumed when the synchronizing signal is detected 
again. As a result, it is possible to avoid performing a recording operation in an undesired time period (e.g., a midnight 
50 time or the like when no broadcast is available), so that the lifetime of the hard disk apparatus can be lengthened. This 
function will be effective for avoiding performing an unnecessary recording operation at midnight when no broadcast 
is televised, supposing that a hard disk comes to have a recording capacity large enough to always record a televised 
video corresponding 24 hours preceding the current time in the near future. Since a synchronizing signal detector is 
commonly available well known circuit, the detailed description thereof will be omitted herein. A synchronizing signal 
55 detector of the type which integrates a synchronizing signal obtained from a well known synchronizing signal separator 
thereby determining whether or not the DC level thereof is a normalized value, or a synchronizing signal detector of 
the type which determines whether or not the frequency of the synchronizing signal is a predetermined value (e.g., the 
frequency of a horizontal synchronizing signal is 15.73 KHz in an NTSC standard) is used herein. 
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[0050] This example has been described while using a synchronizing signal detector as a TV signal detector. How- 
ever, in the case where a digital broadcast is received, the TV signal can be detected by a method in which it is 
determined whether or not an error signal detected by an error signal detector, used for reproducing a clock for a PLL 
or the like, is at a predetermined level or by a method in which it is determined whether or not the amount of the error 

5 flag output from an error detector for correcting an error of a transmitted signal is at a predetermined level. 

[0051 ] If a viewer continuously records a program and supplies a signal by the push of a button or the like for stopping 
watching the program such that the recording stop time, the address and the like are stored; then the viewer can 
naturally reproduce the program from the point of time when the viewer stopped watching the program by pushing the 
reproducing start button for resuming watching the program. 

10 [0052] In addition, by additionally providing a second tuner and a second demodulator (though not shown in Figure 
1), a channel to be watched and a channel to be recorded can be independently designated. For example, a case 
where a second program to be watched by a viewer starts on another channel while the viewer is watching a first 
program to be recorded will be assumed. In such a case, if the viewer starts to record the second program on the 
second channel, the viewer can watch the second program from the beginning thereof from the point of time when the 

15 first program which the viewer is watching ends. 

Example 2 

[0053] Hereinafter, a second example of the present invention will be described. Since the fundamental configuration 
20 in the second example is substantially the same as that in the first example shown in Figure 1, no drawings will be 
particularly referred to for describing the second example. 

[0054] The video signal recording and reproducing apparatus of the second example is further provided with a circuit 
for inputting a video and/or a sound other than that of a broadcast (e.g., a reproduced signal of a VTR). If a part of a 
broadcast or desired video and/or sound input through the circuit is stored in the hard disk apparatus 8 for about 10 
25 seconds and is automatically reproduced at a predetermined time every morning, the broadcast or the video and/or 
the sound can be used in place of an alarm clock so that a user can wake up comfortably. 

[0055] It is noted that in such a case, the volume of the sound is required to be automatically adjusted to a sufficiently 
large volume, irrespective of a sound volume which was set the previous day. Furthermore, by additionally providing 
a speech recognition circuit for the apparatus shown in Figure 1 , the apparatus can reproduce a predetermined video 
30 by recognizing the audible alarm of an alarm clock other than the clock incorporated in the system. Alternatively, by 
recognizing not an alarm but a speech pattern such as "I'm home" when a user comes home, the apparatus can 
reproduce a predetermined video by reading the video from the hard disk apparatus 8. 

[0056] Furthermore, it is true that a user is required to perform complicated operations for designating his desired 
video and/or sound. However, if compressed video and/or sound are/is recorded in an inexpensive medium such as 
35 a floppy disk or a CD-ROM and the medium is put on the market, then the user can record his desired video and/or 
the sound onto the hard disk by connecting a reader for reading the video and/or sound from the medium to this 
apparatus. If the user reproduces the video and/or the sound at a predetermined time every morning, the user can 
receive a morning call of his favorite actor or the like. Thus, this apparatus can also be used as an instrument for 
making a user's life comfortable. 

40 

Example 3 

[0057] Hereinafter, a third example of the present invention will be described. In this third example, the hard disk 
apparatus shown in Figure 1 has at least two recording regions. The first recording region of the hard disk apparatus 

45 8 is a recording region in which the video signal received by the tuner 2 is recorded for realizing the function described 
in the second example. The second recording region of the hard disk apparatus 8 is a recording region for saving 
therein the video data which has arbitrarily been retrieved by a viewer from the video data recorded in the first recording 
region. As a result, the viewer can selectively save arbitrary information from a televised program in the second re- 
cording region while the viewer is watching the program. 

so [0058] For example, if only a scene of a travel program frequently televised recently, in which the address, the tele- 
phone number and the like of a hotel are displayed on the screen or the contents of a dish, a service or the like are 
presented, is selectively saved in the second recording region, the viewer can save such information more exactly 
without any need for taking notes. In addition, if the viewer applies a file name to the video data retrieved by himself 
and then stored in a prescribed directory, the viewer will be able to search for his desired file later more easily. 

55 [0059] A specific example will be described below. For example, the second recording region of the hard disk is 
divided beforehand into a plurality of directories for "restaurants", "travel spots", "hotels" and the like. The directory of 
"hotels" can be further divided into a plurality of sub-directories of "restaurant hotels", "hot-spring hotels" and the like. 
A viewer performs an operation for designating a start point and an end point of a video to be saved while the viewer 
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is watching a program, and then selects a directory corresponding to the retrieved data. As a result, the video data is 
automatically saved in the selected directory. When the viewer searches for the video data later, the viewer will be able 
to find the video data by selecting his desired directory and the file name of the video data. If an external output terminal 
such as an SCSI interface is provided for the hard disk apparatus for storing the saved video data onto an external 

5 storage device such as a floppy disk drive or a PD drive, the viewer can produce his own database. 

[0060] In this example, the hard disk apparatus is divided into two recording regions for simplifying the description. 
Alternatively, the same effects can also be attained by providing a circuit for designating whether the video data recorded 
on the hard disk is data which is to be automatically updated or data which is not updated unless the viewer commands 
the update. For example, the hard disk apparatus can be controlled by such a method that the type of recorded data, 

10 the sector information and the like are recorded in the table RAM 15 shown in Figure 1 and the hard disk controller 14 
determines whether or not the respective sectors can be updated based on the information. 

Example 4 

15 [0061] Hereinafter, the fourth example of the present invention will be described with reference to Figure 5. In Figure 
5, since the reference numerals 1 to 18 denote the same components as those having the same reference numerals 
in the first example, the description thereof will be omitted herein. In addition, since the reference numerals 9 to 26 
correspond to and have the same configurations as the reference numerals 4 to 7 and 9 to 12 in Figure 5, respectively, 
the description thereof will also be omitted herein. In Figure 5, the reference numeral 27 denotes a frame decimator; 

20 28 denotes a frame interpolator; and 29 denotes a third switch. 

[0062] The hard disk apparatus 8 has at least two recording regions. The first recording region is a region in which 
the video signal received by the tuner 2 is recorded and which realizes the function described in the first example. 
Assuming that the first recording region has a capacity large enough to record compressed video signals corresponding 
to two hours, if the viewer does not start watching a program within two hours after the recording start time, the video 

25 data which was recorded previously is updated from the point of time, whereby a video corresponding to two hours 
preceding the time when the viewer starts watching the recorded video can always be watched as a normal video as 
already described in the first example. 

[0063] In this example, when the video data is updated, the previously recorded video data is once read out; passed 
through the buffer memories 23 and 24; and then decoded by the decoder 26 into the original video signals. Then, a 

30 frame decimator 27 performs frame decimation processing with respect to these decoded video signals, thereby re- 
ducing the amount of data. The output of the frame decimator 27 is compressed again by the encoder 19. The com- 
pressed video signal, a part of the frames of which have been decimated in this way, are saved in the second recording 
region. The resulting recordable time is varied depending upon the method for decimating the frames. For example, 
assuming that the compression is performed by extracting one frame out of four frames, a recordable time four times 

35 as long as the recordable time in the case of recording a normally compressed video signal can be secured by using 
the same recording capacity. That is to say, when a hard disk apparatus having a recording capacity large enough to 
record data corresponding to 2.5 hours by a normal recording operation is used, the viewer can watch a broadcast 
preceding the recording start time by about four hours (i.e., two hours in the first recording region and two hours in the 
second recording region) and check the contents of the broadcast. As a result, the viewer can confirm a larger amount 

40 of the contents of the programs while using a smaller recording capacity. In other words, while reducing the required 
minimum recording capacity of a hard disk apparatus, it is also possible to meet the viewer's demand for recording a 
video as long as possible. 

[0064] It is natural that the audio signals recorded in the second recording region are normally recorded without 
performing a decimation operation on a frame basis. When the video signals recorded in the second recording region 

45 are read out to be displayed on the TV monitor 13, the output of the decoder 12 shown in Figure 5 is once input to the 
frame interpolator 28, where the decimated frames are interpolated by the same frames and the interpolated signals 
are passed through the third switch 29 so as to be displayed on the TV monitor 13. In this example, a frame decimation 
method is used for reducing the amount of video data. Alternatively, various other methods such a sampling method 
and a color difference signal elimination method can also be used. 

so [0065] In this example, the hard disk apparatus is divided into two recording regions for simplifying the description. 
However, a circuit for applying information for identifying whether the video data recorded on the hard disk is data 
composed of normally recorded video signals, or data having a reduced amount of data by a frame decimation or the 
like to the video data recorded on the hard disk, and saving the data including the identifiers on the hard disk, may be 
provided. For example, it is possible to utilize a method in which the type of recorded data, the sector information and 

55 the like are recorded in the table RAM 15 shown in Figure 5 and the hard disk controller 14 controls the hard disk 
apparatus 8 based on the information. 

[0066] In addition, the viewer can independently set a time period during which a video signal is normally recorded 
and a time period during which data is recorded after the amount of the data is reduced by a frame decimation or the 
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like. As a result, the viewer can utilize the apparatus of the invention so as to satisfy his own preferences more com- 
pletely. 

Example 5 

5 

[0067] Hereinafter, the fifth example of the present invention will be described. Since the fundamental configuration 
used in this example is the same as that shown in Figure 1, there are no drawings exclusively used for describing this 
example. If a plurality of (i.e., a number N of) tuners having the same configuration as the tuner 2 shown in Figure 1 
are provided, a plurality of video signals can be simultaneously received. A number N of encoders 4 may be provided. 
10 Alternatively, if an encoder of the type operating at an encoding rate N times as high as a normal encoding rate is used, 
then it is possible to use the encoder by switching it depending upon the time. 

[0068] If a number N of hard disk apparatuses having the same configuration as that of the hard disk apparatus 8 
shown in Figure 1 are used in parallel; if the reading and writing rates from/onto the hard disk apparatus 8 are set to 
be higher while using a single hard disk apparatus 8 in the same way as in Figure 1 ; or if the period A1, A2, A3, ... or 
is the capacity of the buffer memories is increased such that the time T N required for reading and writing in the N channels 
becomes shorter than the period, then it is possible to read out a video on a desired channel while simultaneously 
writing videos on the N channels. By realizing this function, a viewer can select his desired another TV channel after 
a TV program on a channel to be watched is finished without designating the another channel beforehand. 

20 Example 6 

[0069] Hereinafter, the sixth example of the present invention will be described with reference to Figure 6. In Figure 
6, since the reference numerals 1 to 18 denote the same components as those having the same reference numerals 
in the first example, the description thereof will be omitted herein. 

25 [0070] In Figure 6, the reference numeral 30 denotes a screen synthesizer; 31 denotes a screen separator; and 32 
denotes a pixel interpolator. In this example, by providing a plurality of (e.g., four in Figure 6) tuners 2 and demodulators 
3, a plurality of video signals can be simultaneously received. The received video signals are input to the screen 
synthesizer 30. The screen synthesizer 30 matches the phases of the synchronizing signals of the respective video 
signals by using frame memories (not shown) and then reduces the sizes of the screens corresponding to the respective 

30 video signals by performing a pixel decimation, a line decimation and the like, thereby synthesizing the screens having 
reduced sizes into one screen as shown in Figure 7. A composite video signal obtained by synthesizing the video 
signals in the above-described manner is compressed by the encoder 4 and then recorded onto the hard disk apparatus 
8 in the same way as in the first example. In performing a reproducing operation, the screen separator 31 extracts only 
the portion corresponding to the desired channel from the synthesized screen and the pixel interpolator 32 performs 

35 a pixel interpolation and a line interpolation on the extracted portion for enlarging the size of the portion to that of a 
normal screen and then displays the video on the TV monitor 13, as shown in Figure 8. Figure 8 is a diagram illustrating 
an operation of retrieving only the video in the desired channel from the reproduced video. As a result, videos on a 
larger number of TV channels can be recorded in the hard disk apparatus 8 having the same recording capacity as 
that of a conventional one. In addition, by reading out a video on a desired channel while simultaneously writing videos 

40 on the N channels, a viewer can select his desired another TV channel after a TV program on a channel to be watched 
is finished without designating the another channel beforehand. Furthermore, in this sixth example, it is not necessary 
to use an N-times-larger recording capacity for recording the videos in the N channels, unlike the third example, so 
that it is effectively possible to save the recording capacity of the hard disk apparatus. 

[0071] It is naturally possible to directly display the composite video signal output from the decoder 12 without per- 

45 forming a screen separation. 

[0072] In the foregoing examples, a recording format (or a relationship between a GOP unit and a sector unit on the 
hard disk, in particular) has not been specifically described. However, in view of the case of performing a trick-play 
reproducing operation such as a fast-forward reproducing operation, it is preferable to utilize a format in which a simple 
relationship is established between a GOP and a sector. For example, a format in which one GOP consists of a number 

so K of sectors; a format in which one sector consists of a number M (where K and M are integers) of GOPs; a format in 
which a number K of sectors correspond to a number M of GOPs; or the like can be used. 

[0073] In addition, if the hard disk apparatus of the present invention is configured as a hard disk apparatus having, 
a removable drive portion which is currently used as a peripheral device for a personal computer, then the hard disk 
apparatus of the present invention can be advantageously used for forming a backup file of video data, saving particular 
55 video data and the like. 

[0074] Various other modifications will be apparent to and can be readily made by those skilled in the art without 
departing from the scope of this invention. Accordingly, it is not intended that the scope of the claims appended hereto 
be limited to the description as set forth herein, but rather that the claims be broadly construed. 
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Claims 

1 . An apparatus for recording a video signal including a plurality of frames onto a hard disk apparatus and reproducing 
the video signal recorded onto the hard disk apparatus, comprising: 

5 

input means (1 , 2, 3) inputting a video signal; 

compression means (4) for compressing an amount of information per a unit of M frames of the input video 
signal so as to output a compressed video signal; 

time compression means (5, 6) for compressing an amount of time per a unit of N* M frames of the compressed 
video signal along a time axis so as to obtain a compressed video writing signal; 

writing means for writing the compressed video writing signal onto a plurality of different portions of the hard 
disk apparatus via a magnetic head, each of the plurality of different portions having successive L sectors, N* 
M frames of the compressed video writing signal being written onto the successive L sectors; 
reading means for reading an arbitrary compressed video writing signal, which was previously written onto 
the plurality of different portions of the hard disk apparatus, from the hard disk apparatus via the magnetic 
head to obtain a compressed video reading signal; 

time decompression means (9, 10) for decompressing an amount of time per a unit of N* M frames of the 
compressed video reading signal along the time axis so as to obtain a decompressed video signal for repro- 
duction; 

decoding means (1 2) for decompressing an amount of information per a unit of M frames of the decompressed 
video signal for reproduction; and 

control means for controlling the writing means and the reading means such that a period during which the 
compressed video writing signal is written onto the hard disk apparatus does not overlap with a period during 
which the compressed video reading signal is read from the hard disk apparatus, where L, M and N each is 
an integer greater than or equal to 1 , 

wherein a period for the compressed video signal which is output from the compression means is set to be 
longer than a time T, 

where the time T is defined as a sum of the seek time required for moving the magnetic head to write the 
30 compressed video writing signal onto the hard disk apparatus, the time required for writing the compressed video 

writing signal onto the hard disk apparatus, the seek time required for moving the magnetic head to read the 
compressed video reading signal from the hard disk apparatus, and the time required for reading the compressed 
video reading signal from the hard disk apparatus. 

35 2. An apparatus according to claim 1, wherein the input means further inputs an audio signal. 

3. An apparatus according to claim 1 , wherein the M frames of the input video signal corresponds to one GOR 

4. An apparatus according to claim 1 , wherein the compressed video writing signal which is written onto the hard 
40 disk apparatus at an earlier time is updated by a newly obtained compressed video writing signal. 

5. An apparatus according to claim 1 , further comprising instruction means (1 8) for starting and/or finishing recording 
a video signal onto the hard disk apparatus. 

45 6. An apparatus according to claim 5, wherein the instruction means for starting recording a video signal onto the 
hard disk apparatus is driven manually. 

7. An apparatus according to claim 5, wherein the instruction means for starting recording a video signal onto the 
hard disk apparatus is driven by timer means. 

50 

8. An apparatus according to claim 5, wherein the instruction means for finishing recording a video signal onto the 
hard disk apparatus is driven by timer means. 

9. An apparatus according to claim 1 , further comprising instruction means (1 8) for starting and/or finishing repro- 
55 ducing the recorded video signal from the hard disk apparatus. 

10. An apparatus according to claim 9, wherein the instruction means for starting reproducing the recorded video signal 
from the hard disk apparatus is driven manually. 
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1 1 . An apparatus according to claim 1 , further comprising display means (1 2) for displaying the decompressed video 
signal. 

12. An apparatus according to claim 11 , wherein the display means further displays a time difference between a time 
5 at which a video signal is being reproduced was recorded and a current time. 

13. An apparatus according to claim 11, wherein the display means further displays a time at which a video signal 
which is being reproduced was recorded and a current time. 

10 14. An apparatus according to claim 11, wherein the display means further displays the input video signal and an 
output of the decoding means, simultaneously. 

15. An apparatus according to claim 3, further comprising operation means (1 8) for selectively setting one of a normal 
reproduction mode, a fast forward reproduction mode, a backward reproduction mode and a slow reproduction 

15 mode as a reproduction mode. 

16. An apparatus according to claim 15, further comprising frame decimation means for decimating a frame from 
decoded video signal decoded from GOP signal which is reproduced from the hard disk apparatus when the op- 
eration means sets one of the fast forward reproduction mode and the backward reproduction mode. 

20 

17. An apparatus according to claim 15, further comprising frame interpolation means (28) for interpolating a frame 
from decoded video signal decoded from GOP signal which is reproduced from the hard disk apparatus when the 
operation means sets the slow reproduction mode. 

25 18. An apparatus according to claim 1, further comprising television signal detection means for detecting a normal 
television signal as the video signal input by the input means, wherein the writing of the compressed video writing 
signal onto the hard disk apparatus is enabled only when the television signal detection means has detected the 
normal television signal. 

30 1 9. An apparatus according to claim 1 , further comprising speech recognition means for recognizing a speech, wherein 
the control means controls the reading means such that a predetermined compressed video reading signal is read 
from the hard disk apparatus in response to the recognition of the speech. 

20. An apparatus according to claim 1, wherein the control means controls the writing means such that a part of the 
35 compressed video writing signal is selected and written onto the hard disk apparatus with information for prohibiting 

overwriting data onto the hard disk apparatus in response to an input from a user. 

21. An apparatus according to claim 20, wherein the selected part of the compressed video writing signal is accom- 
panied with information which is used to search the selected part of the compressed video writing signal during 

40 reproduction. 

22. An apparatus according to claim 20, wherein the control means further controls transfer of the selected part of the 
compressed video writing signal to another apparatus. 

45 23. An apparatus according to claim 1 , further comprising a decimating means for decimating a part of the reproduced 
video signal, wherein the compression means compresses the amount of information per a unit of M frames o the 
decimated reproduced video signal. 

24. An apparatus according to claim 1 , wherein the input means inputs a plurality of video signals from a plurality of 
so channels, the compression means compresses the amount of information per a unit of M frames of each of the 

plurality of video signals input from the plurality of channels so as to output the compressed video signal. 

25. An apparatus according to claim 1 , wherein the input means inputs a plurality of video signals from a plurality of 
channels, the apparatus further comprises a synthesis means (30) for synthesizing the plurality of video signals 

55 input from the plurality of channels into a synthesized signal, the compression means compresses the amount of 

information per a unit of M frames of the synthesized signal. 

26. An apparatus according to claim 1 , wherein the input means inputs a plurality of video signals from a plurality of 
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Patentanspruche 

1. Videosignalaufnahmeanlage mit einer Vielzahl von Bildern auf einer Festplattenvorrichtung und einer Wiederga- 
beanlage zur Wiedergabe des auf der Festplattenvorrichtung gespeicherten Videosignals.mit 

Eingabemitteln (1 , 2, 3) zur Elngabe eines Videosignals; 

Kompressionsmitteln (4) zur Kompression einer Menge von Informationen pro einer Einheit von M Bildern des 
Eingabe-Videosignals, urn ein komprimiertes Videosignal auszugeben; 

Zeit-Kompressions-Mitteln (5,6) zur Kompression einer Zeitspanne pro einer Einheit von N*M Bildern des 
komprimierten Videosignals entlang einer Zeitachse, um ein komprimiertes Video-Schreib-Signal zu erhalten; 

Schreibmitteln zum Schreiben des komprimierten Video-Schreib-Signals auf eine Vielzahl von verschiedenen 
Abschnitten der Festplattenvorrichtung mittels eines magnetischen Kopfes, wobei jeder der vielen verschie- 
denen Abschnitte aufeinanderfolgende L Sektoren besitzt und N*M Bilder des komprimierten Video-Schreib- 
Signals auf die aufeinanderfolgenden L Sektoren geschrieben werden; 

Lesemitteln zum Lesen eines beliebigen, komprimierten Video-Schreib-Signals, welches vorher auf die Viel- 
zahl von verschiedenen Abschnitten der Festplattenvorrichtung geschrieben wurde, von der Festplattenvor- 
richtung mittels des magnetischen Kopfes, um ein komprimiertes Video-Lese-Signal zu erhalten; 

Zeit-Dekompressionsmittel n(9, 10) zur Dekompression einer Zeitspanne pro einer Einheit von N*M Bildern 
des komprimierten Video-Lese-Signals entlang einer Zeitachse, um ein dekomprimiertes Videosignal zur Wie- 
dergabe zu erhalten; 

Decodier-Mitteln (12) zur Dekompression einer Menge von Informationen pro einer Einheit von M Bildern des 
dekomprimierten Videosignals zur Wiedergabe; 

und Steuermitteln zur Steuerung der Schreibmitte! und der Lesemittel in einer Weise, dass eine Periode, 
wahrend der das komprimierte Video-Schreib-Signal auf die Festplattenvorrichtung geschrieben wird, sich 
nicht mit einer Periode uberschneidet, in der das komprimierte Video-Lese-Signal von der Festplattenvorrich- 
tung gelesen wird, wobei L, M und N jeweils eine ganze Zahl grosser Oder gleich 1 sind, 

worin eine Periode fur das komprimierte Videosignal, welches von den Kompressionsmitteln ausgegeben wird, 
langer als eine Zeit T gesetzt wird; 

wobei die Zeit T definiert wird als eine Summe der Suchzeit, die benotigt wird, um den magnetischen Kopf zum 
Schreiben des komprimierten Video-Schreib-Signals auf die Festplattenvorrichtung hin zu bewegen, der Zeit, die 
benotigt wird zum Schreiben des komprimierten Video-Schreib-Signals auf die Festplattenvorrichtung, der Such- 
zeit, die benotigt wird, um den magnetischen Kopf zum Lesen des komprimierten Video-Lese-Signals von der 
Festplattenvorrichtung weg zu bewegen, und der Zeit, die benotigt wird zum Lesen des komprimierten Video-Lese- 
Signals von der Festplattenvorrichtung. 

2. Vorrichtung nach Anspruch 1 , 
dadurch gekennzeichnet, dass 

die Eingabemittel zusatzlich ein Audio-Signal eingeben, 

3. Vorrichtung nach Anspruch 1 , 
dadurch gekennzeichnet, dass 

die M Bilder des Eingabe- Video-Signals einem GOP entsprechen. 

4. Vorrichtung nach Anspruch 1 1 
dadurch gekennzeichnet, dass 

das komprimierte Video-Schreib-Signal, welches zu einem fruheren Zeitpunkt auf die Festplattenvorrichtung ge- 
schrieben wird, durch ein neu erhaltenes, komprimiertes Video-Schreib-Signal aktualisiert wird. 



12 



EP 0 762 756 B1 



5. Vorrichtung nach Anspruch 1 , weiters mit Anweisungsmitteln (18) zum Starten und/oder Beenden der Aufzeich- 
nung eines Videosignals auf die Festplattenvorrichtung. 

6. Vorrichtung nach Anspruch 5, 
dadurch gekennzefchnet, dass 

die Anweisungsmittel zum Starten der Aufzeichnung eines Videosignals auf die Festplattenvorrichtung manuell 
betrieben werden. 

7. Vorrichtung nach Anspruch 5, 
dadurch gekennzefchnet, dass 

die Anweisungsmittel zum Starten der Aufzeichnung eines Videosignals auf die Festplattenvorrichtung durch einen 
Timer betrieben werden. 

8. Vorrichtung nach Anspruch 5, 
dadurch gekennzefchnet, dass 

die Anweisungsmittel zum Beenden der Aufzeichnung eines Videosignals auf die Festplattenvorrichtung durch 
einen Timer betrieben werden. 

9. Vorrichtung nach Anspruch 1 , weiters mit Anweisungsmitteln (1 8) zum Starten und/oder Beenden der Wiedergabe 
des aufgezeichneten Videosignals von der Festplattenvorrichtung. 

10. Vorrichtung nach Anspruch 9, 
dadurch gekennzeichnet, dass 

die Anweisungsmittel zum Starten der Wiedergabe des aufgezeichneten Videosignals von der Festplattenvorrich- 
tung manuell betrieben werden. 

11. Vorrichtung nach Anspruch 1, 
gekennzeichnet durch 

Darstellungsmittel (12) zur Darstellung des dekomprimierten Videosignals. 

12. Vorrichtung nach Anspruch 11, 
dadurch gekennzefchnet, dass 

die Darstellungsmittel zusatzlich eine Zeitdifferenz zwischen einer Zeit, zu der das wiedergegebene Videosignal 
aufgenommen wurde, und einer aktuellen Zeit anzeigen. 

13. Vorrichtung nach Anspruch 11, 
dadurch gekennzeichnet, dass 

die Darstellungsmittel zusatzlich eine aktuelle Zeit und eine Zeit, zu der das wiedergegebene Videosignal aufge- 
nommen wurde, anzeigen. 

14. Vorrichtung nach Anspruch 11, 
dadurch gekennzeichnet, dass 

die Darstellungsmittel zusatzlich das Eingabe-Videosignal und eine Ausgabe der Decodier-Mittel gleichzeitig an- 
zeigen. 

15. Vorrichtung nach Anspruch 3, weiters mit Anwendungsmitteln (19) zur selektiven Auswahl eines Wiedergabe- 
Modus aus einem normalen Wiedergabe- Modus, einem schnellen Wiedergabe-Modus, einem Ruckwarts-Wieder- 
gabe-Modus und einem Zeitlupen-Wiedergabe-Modus. 

16. Vorrichtung nach Anspruch 15, weiters mit Bild-Dezimierungs-Mitteln zur Dezimierung eines Bildes aus einem 
decodierten Videobild, decodiert aus einem GOP-Signal, welches von der Festplattenvorrichtung wiedergegeben 
wird, wenn die An wendungsmittel einen der beiden Modi, schneller Wiedergabe-Modus und Ruckwarts-Wieder- 
gabe-Modus, einstellen. 

17. Vorrichtung nach Anspruch 15, weiters mit Interpolations-Mitteln (28) zur Interpolation eines Bildes aus einem 
decodierten Videobild, decodiert aus einem GOP-Signal, welches von der Festplattenvorrichtung wiedergegeben 
wird, wenn die Anwendungsmittel den Zeitlupen-Wiedergabe-Modus einstellen. 
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1 8. Vorrichtung nach Anspruch 1 , weiters mit Fernseh-Signal-Erkennungs-Mitteln zur Erkennung eines normalen Fem- 
seh-Signals als die Video-Signal-Eingabe durch die Eingabemittel, worin das Schreiben des komprimierten Video- 
Schreib-Signals auf die Festplatten vorrichtung nur dann ermoglicht wird, wenn die Fernseh-Signal-Erkennungs- 
Mittel das normale Fernseh-Signa! erkannt haben. 

19. Vorrichtung nach Anspruch 1, weiters mit Spracherkennungs-Mittel zur Erkennung von Sprache, worin die Steu- 
ermittel die Lesemittel so steuem, dass ein vorbestimmtes komprimiertes Video-Lese-Signal von der Festplatten- 
vorrichtung als Antwort auf die Erkennung der Sprache gelesen wird. 

20. Vorrichtung nach Anspruch 1 , 
dadurch gekennzeichnet, dass 

die Steuermittel die Schreibmittel so steuern, dass ein Teil des komprimierten Video-Schreib-Signals ausgewahlt 
und mit Information auf die Festplattenvorrichtung geschrieben wird, zur Veminderung eines Uberschreibens von 
Daten auf der Festplattenvorrichtung als Antwort auf eine Eingabe von einem Benutzer. 

21. Vorrichtung nach Anspruch 20, 
dadurch gekennzeichnet, dass 

der ausgewahlte Teil des komprimierten Video-Schreib-Signals begleitet wird von Information, welche verwendet 
wird, urn den ausgewahlten Teil des komprimierten Video-Schreib-Signals wahrend der Wiedergabe zu suchen. 

22. Vorrichtung nach Anspruch 20, 
dadurch gekennzeichnet, dass 

die Steuermittel zusatzlich die Ubertragung des ausgewahlten Teils des komprimierten Video-Schreib-Signals zu 
einer anderen Vorrichtung steuem. 

23. Vorrichtung nach Anspruch 1 , weiters mit Dezimierungs-Mitteln zur Dezimierung eines Teils des wiedergegebenen 
Video-Signals, worin die Kompressionsmittel die Menge an Information pro Einheit von M Bildem des dezimierten 
wiedergegebenen Video-Signals komprimieren. 

24. Vorrichtung nach Anspruch 1 , 
dadurch gekennzeichnet, dass 

die Eingabemittel eine Vielzahl von Video-Signalen von einer Vielzahl von Kanalen eingeben, die Kompressions- 
mittel die Menge an Information pro Einheit von M Bildem von jeder der Vielzahl von Video-Signal-Eingaben aus 
der Vielzahl von Kanalen komprimieren, urn das komprimierte Video-Signal auszugeben. 

25. Vorrichtung nach Anspruch 1 , 
dadurch gekennzeichnet, dass 

die Eingabemittel eine Vielzahl von Video-Signalen von einer Vielzahl von Kanalen eingeben, die Vorrichtung 
zusatzlich Synthese-Mittel (30) zur Synthese der Vielzahl von Video-Signal-Eingaben von einer Vielzahl von Ka- 
nalen in ein synthetisiertes Signal und die Kompressionsmittel die Menge an Information pro Einheit von M Bildem 
des synthetisierten Signals komprimieren. 

26. Vorrichtung nach Anspruch 1 , 
dadurch gekennzeichnet, dass 

die Eingabemittel eine Vielzahl von Video-Signalen von einer Vielzahl von Kanalen eingeben. 



Revendications 

1 . Dispositif destine k enregistrer un signal video comprenant une plurality de trames sur un dispositif de disque dur 
et k reproduire le signal video enregistrS sur le dispositif de disque dur, comprenant : 

un moyen d'entree (1 , 2, 3) destine k recevoir en entree un signal video, 

un moyen de compression (4) destine k compressor une certaine quantity d'informations par unite de M trames 
du signal video d'entree de facon k foumir en sortie un signal video compress^, 

un moyen de compression de temps (5, 6) destine k compresser une quantity de temps par unite de N*M 
trames du signal video compresse suivant I'axe des temps de facon k obtenir un signal d'ecriture compress^, 
un moyen d'ecriture destine k ecrire le signal d'ecriture video compress^ sur une plurality de parties differentes 
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du dispositif de disque dur par I'intermediaire d'une tete magnetique, chaque partie de la plurality de parties 
differentes comportant L secteurs successifs, N*M trames du signal d'ecriture video compresse etant ecrites 
sur tes L secteurs successifs, 

un moyen de lecture destine a lire un signal d'ecriture video compresse quelconque, qui a ete ecrit prec^dem- 
s ment sur la plurality de parties differentes du dispositif de disque dur, k partir du dispositif de disque dur par 

I'intermediaire de la tete magnetique afin d'obtenir un signal de lecture video compresse, 
un moyen de decompression de temps (9, 10) destine k decompresser une quantity de temps par unite de 
N*M trames du signal de lecture video compresse le long de I'axe des temps de facon k obtenir un signal 
video decompresse en vue d'une reproduction, 
10 un moyen de d6codage (12) destine k decompresser une certaine quantity deformations par unite de M 

trames du signal video decompresse en vue d'une reproduction, et 

un moyen de commande destine a commander le moyen d'ecriture et le moyen de lecture de sorte qu'un 
intervalle de temps durant lequel le signal d'ecriture video compresse est ecrit sur le dispositif de disque dur 
ne chevauche pas une periode durant laquelle le signal de lecture video compresse est lu k partir du dispositif 
15 de disque dur, ou L, M et N represented chacun un nombre entier superieur ou egal k 1 , 

dans lequel une periode pour le signal video compresse qui est foumi en sortie k partir du moyen de com- 
pression est etablie pour etre plus longue qu'un temps T, 

ou le temps T est defini comme etant une somme du temps de recherche necessaire pour deplacer la tete 
20 ' magnetique en vue d'ecrire le signal d'ecriture video compresse sur le dispositif de disque dur, le temps requis 
pour ecrire le signal d'ecriture video compresse sur le dispositif de disque dur, le temps de recherche necessaire 
pour deplacer la tete magnetique afin de lire le signal de lecture video compresse k partir du dispositif de disque 
dur, et le temps requis pour lire le signal de lecture video compresse k partir du dispositif de disque dur 

25 2. Dispositif selon la revendication 1 , dans lequel le moyen d'entree recoit en outre en entree un signal audio. 

3. Dispositif selon la revendication 1 , dans lequel les M trames du signal video d'entree correspondent k un groupe 
GOP. 

30 4. Dispositif selon la revendication 1 , dans lequel le signal d'ecriture video compresse qui est ecrit sur le dispositif 
de disque dur a un instant anterieur est mis a jour par un signal d'ecriture video compresse nouvellement obtenu. 

5. Dispositif selon la revendication 1 , comprenant en outre un moyen destruction (1 8) destine k lancer et/ou terminer 
I'enregistrement d'un signal video sur le dispositif de disque dur. 

35 

6. Dispositif selon la revendication 5, dans lequel le moyen destruction destine k lancer I'enregistrement d'un signal 
video sur le dispositif de disque dur est commande manuellement. 

7. Dispositif selon la revendication 5, dans lequel le moyen destruction destine a lancer I'enregistrement d'un signal 
40 video sur le dispositif de disque dur est commande par un moyen de temporisateur. 

8. Dispositif selon la revendication 5, dans lequel le moyen destruction destine k terminer I'enregistrement d'un 
signal video sur le dispositif de disque dur est commande par un moyen de temporisateur. 

45 9. Dispositif selon la revendication 1 , comprenant en outre un moyen destruction 1 8 destine k lancer et/ou terminer 
la reproduction du signal video enregistre k partir du dispositif de disque dur. 

10. Dispositif selon la revendication 9, dans lequel le moyen destruction destine k lancer la reproduction du signal 
video enregistre k partir du dispositif de disque dur est commande manuellement. 

50 

11. Dispositif selon ia revendication 1, comprenant en outre un moyen d'affichage (12) destine k afficher le signal 
video decompresse. 

12. Dispositif selon la revendication 11, dans lequel le moyen d'affichage affiche en outre une difference de temps 
55 entre un temps auquel un signal video qui est en cours de reproduction a ete enregistre et un temps actuel. 

13. Dispositif selon la revendication 11 , dans lequel le moyen d'affichage affiche en outre un temps auquel un signal 
video qui est en cours de reproduction a ete enregistre et un temps actuel. 
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14. Dispositif selon la revendication 11, dans lequel le moyen d'affichage affiche en outre le signal video d'entree et 
une sortie du moyen de d§codage, simultanement. 

15. Dispositif selon la revendication 3, comprenant en outre un moyen d'actionnement (18) destine a etablir seiecti- 
5 vement Tun des modes de reproduction normale, d'un mode de reproduction k avance rapide, d'un mode de 

reproduction en arrtere et d'un mode de reproduction lente en tant que mode de reproduction. 

16. Dispositif selon la revendication 15, comprenant en outre un moyen de decimation de trame destine k d§cimer 
une trame k partir d'un signal video decode, qui est decode k partir d'un signal GOP qui est reproduit k partir du 

10 dispositif de disque dur lorsque le moyen d'actionnement etablit I'un des mode de reproduction k avance rapide 

et mode de reproduction en arriere. 

17. Dispositif selon la revendication 15, comprenant en outre un moyen d'interpolation de trame (28) destine k inter- 
poler une trame k partir d'un signal video decode, qui est decode k partir du signal GOP qui est reproduit k partir 

is du dispositif de disque dur lorsque le moyen d'actionnement etablit le mode de reproduction lent. 

18. Dispositif selon la revendication 1 , comprenant en outre un moyen de detection de signal de television destine k 
detecter un signal de television normal en tant que signal video recu en entree par le moyen d'entree, dans lequel 
recriture du signal d'ecriture video compresse sur le dispositif de disque dur n'est permise que lorsque le moyen 

20 de detection de signal de television a detecfe le signal de television normal. 

19. Dispositif selon la revendication 1, comprenant en outre un moyen de reconnaissance de la parole destine k 
reconnaTtre de la parole, dans lequel le moyen de commande commande le moyen de lecture de manure k ce 
qu'un signal de lecture video compresse soit lu k partir du dispositif de disque dur en reponse k la reconnaissance 

25 de la parole. 

20. Dispositif selon la revendication 1 , dans lequel le moyen de commande commande le moyen d'ecriture de telle 
sorte qu'une partie du signal d'ecriture video compresse soit seiectionnee et ecrite sur le dispositif de disque dur 
avec des informations destinees k interdire recrasement des donnees sur le dispositif de disque dur en reponse 

30 k une entree provenant d'un utilisateur. 

21. Dispositif selon la revendication 20, dans lequel la partie seiectionnee du signal d'ecriture video compresse est 
accompagnee d'informations qui sont utilisees pour rechercher la partie seiectionnee du signal d'ecriture video 
compresse durant une reproduction. 

35 

22. Dispositif selon la revendication 20, dans lequel le moyen de commande commande en outre le transfert de la 
partie seiectionnee du signal d'ecriture video compresse vers un autre dispositif. 

23. Dispositif selon la revendication 1 , comprenant en outre un moyen de decimation destine k decimer une partie du 
40 signal video reproduit, dans lequel le moyen de compression compresse la quantite d'informations par unite de M 

trames du signal video reproduit decime. 

24. Dispositif selon la revendication 1 , dans lequel le moyen d'entree recoit en entr6e une plurality de signaux video 
provenant d'une plurality de canaux, le moyen de compression compresse la quantite d'informations par unite de 

45 M trames de chaque signal de la pluralite.de signaux video regus en entree depuis la plurality de canaux de facon 

k fournir en sortie le signal video compresse. 

25. Dispositif selon la revendication 1 , dans lequel le moyen d'entree recoit en entree une plurality de signaux video 
depuis une plurality de canaux, le dispositif comprend en outre un moyen de synthase (30) destine k synthetiser 

so la pluralite de signaux video regus en entree depuis la plurality de canaux en un signal synthetise, le moyen de 

compression compresse la quantite d'informations par unite de M trames du signal synthetise. 

26. Dispositif selon la revendication 1 , dans lequel le moyen d'entree recoit en entree une pluralite de signaux video 
depuis une pluralite de canaux. 

55 
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FIG. 3 
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FIG. 5 
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FIG. 8 
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